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Abstract

The physicochemical properties and fatty acid casitfmm of Cucumeropsis mannii (egusi, melon) seed oll
was determinedCucumeropsis mannii seed oil was utilized in the preparation of metaps of zinc, copper
and nickel. The metallic soaps were characteriredagplied in gloss paint as driers. The lipid eonifC.
mannii seed was found to be 57.26 %. The iodine valuysgrsfication value, acid value, free fatty acid,
peroxide value, specific gravity and refractivedrdvere determined using standard procedures dodsva
were 114.94 gl100g, 220.19 mgKOH/g, 7.09 mgKOH/g, 4.512 %, 20r@@g/kg, 0.9129 and 1.35
respectively. The seed oil contained palmitic, riteaoleic, linoleic and linolenic acids, but theost
abundant fatty acid is linoleic (64.15 %). Glossnpavas formulated using standard procedure and the
metallic soaps were incorporated into the paintiers. Performance test showed that the metadiaps
acted as a catalyst in the paint matrix, redudiegdrying time.
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1. Introduction

Cucumeropsis mannii Naud. (melon) is popularly calleédus” in West Africa. This is the true indigenous
egusi of West Africa [1]. Melon is a cucurbit crop thaglongs to the Cucurbitaceae family with fibroud an
shallow root system. It is a tendril climber or wliag annual crop, mostly grown as a subsidiarypcro
interplanted with early maize and yam in some saaavelt of Nigeria [2]. Cucurbit species are amtey
economically most important vegetable crops andgase/n in both temperate and tropical regions /3.
reported by Jacket al. [4], the seeds has about 50% lipid. Most of tladiis made of non-saturated fatty
acids. Conjugated fatty acids among some cucudataoils make them highly useful as drying oilat ih,
they combine readily with oxygen to form elasti@ter proof film [5]. Seed oils are important sowroé
nutritional oils, industrial and pharmaceutical mnfance [6], and current emphasis on sustainable
development has made it imperative to search fhrdtrial raw materials from renewable sources.

Metal carboxylates otherwise called metal soap® lteeen described as alkaline-earth or heavy-matal |
chain carboxylates [7], which are insoluble in wdiat soluble in non-aqueous solvents. Their sbtybn
organic solvents on the other hand, accounts fir tise in a wide range of industrial productsgB,Soaps

of barium, cadmium, lead, zinc and calcium haventbyractical application as thermal stabilizers for
polyvinyl chloride [10, 11]. Calcium and magnesiwmaps are used as corrosion inhibitors in nonrpola
media; lead, manganese, cobalt and zinc soapssark in paints to accelerate drying while coppempsoa
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exhibits fungicidal properties [12]. Silver carbdedes are used as the source of silver in thernpbgraand
photothermographic materials [13]. Some have faus®lin greases, cosmetics, textiles [14]. Metalbiaps
have also been used as plasticisers and driesbber-based adhesives [15].
The paint industry is probably the highest consuofemetallic soaps. With the phasing out of leadhss
primary drier in paints, metallic soaps have becassential components in the manufacture of both
emulsion and gloss paints [16]. Soaps of the itianametals act as driers in paint, while thosalofminum,
calcium and magnesium function as flattening orelieg agents [17]. Metallic soaps are available
commercially and are sold as solids, liquids or gess. They are prepared from fatty acids eithefulsjon
or precipitation processes [18].

A number of seed oils have been characterizedheuvast majority have not been explored for the
preparation of metal carboxylates despite beingnbst abundant source of carboxylic (fatty) acislon
oil are known to have drying properties, their us¢he preparation of the metallic soaps requiredhie
paints could greatly reduce the amount of foreigruts necessary for the production of paints [I8gre is
dearth of information on the industrial utilizatiafi seed oil of melon species. The industrial pidérof
Citrullus colocynthis seed oil as biodiesel feedstock [20]; effect afigerature on the stability of metal soaps
of Trichosanthes cucumerina seed oil [21] and the oxidative drying of alkyd muai catalyzed by metal
complexes [22] have been reported. Hence, the atitiowork is to prepare some metal carboxylafethe
C. mannii seed oil and evaluate their performance as a dnygbss paint.

2. Experimental

2.1 Materials

All chemical used were of analytical grade and waraducts of BDH Chemicals Ltd, Poole England umles
otherwise stated. MelorC(icumeropsis mannii) seeds were purchased from a local market at Nidwe-
Ibesikpo, Akwa Ibom State, Nigeria. The sample aathenticated by a taxonomist, Dr. (Mrs.) M. E. 85

of the Department of Botany and Ecological Studldsiversity of Uyo where a voucher specimen was
deposited. The seeds were deshelled, screened,doreghand ground. The oil was extracted in a Sgixhl
apparatus using petroleum ether (46pand solvent removed in vaccuo.

2.2 Physicochemical properties

The physicochemical properties (specific gravigfractive index, viscosity, moisture content, iawalue,
saponification value, acid value, free fatty agdroxide value and unsaponifiable matterCofnannii seed
oil were assayed using standard methods [23].

2.3 Fatty acid analysis

The fatty acid composition was determined by GQvddonization Detection (FID). Methyl esters were
obtained by hydrolyzing the triglycerides of thd wiith KOH-methanol [23]. GC-FID analysis was
performed using a Hewlet Parkard 6890 series G@wsyesquipped with a HP-5 (30 m x 0.22 mm i.d., 5 %
dimethylsiloxane; film thickness, 0.25 um, capilaolumn with a Flame lonization Detector. Heliurasv
used as a carrier gas (ILmL/min flow rate). Injettimd detection temperatures, 250 °C. The coluns wa
maintained at an initial temperature of 129 °C fomin and then programmed at 2 °C/min to final
temperature of 220 °C where it was maintained #®miin. Fatty acids were identified by retentiondim
relative to an authentic standard. The quantificatif fatty acid methyl esters (FAMES) compositivas
realized by integration of the FID peak area wité torrection factor (internal normalization method

2.4 Preparation of metallic soap

Metallic soaps of nickel, zinc and copper were pred by methods adopted by Ekpa and Ibok [15] &m& E
[24]. The melon seed oil (50 g) was heated to 9695 a 500 ml beaker and 125 ml of 10 M NaOH was
added with stirring until the whole mixture emuisif into a thick layer, after which the soap wdsveéd to
cool. The soap was separated from the lye andvlashed with cold distilled water to remove excdkalia

A solution of the soap (0.05 M) was prepared invaater and added with stirring to an aqueous siubif
the metal salt (0.15 M).The metallic soaps whickcipitated was filtered, washed with distilled waaad
dried in oven at 4°C to constant weight. The BDH analar (99 %) sakgduwere ZnSQ7H,0,
CuSQ.5H,0 and Ni (NQ),. 6H,0.
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2.5 Analysis of metallic soaps

The properties of the prepared metal soaps wererrdeted using standard procedures. The parameters
assessed were percentage yield, pH, colour, textusesture content, melting point, apparent bulkiley,
foaming characteristics, total ash content, metaitent and solubility in water, kerosene, acetand
methanol. Metal content in the soaps was determinsithg Perkin — Elmer Atomic Absorption
Spectrophotometer (Lambda 35 model) [23, 25].

2.6 Gloss Paint Production

Formulations for paint production were performedgegliminary trials by varying the amounts of eaxdh
the components. The quantity of components in Thlgave the best results. The first six componehtise
mixture (Table 1) were stirred for 30 minutes afiéraswitching off the mixer, other components were
added and thoroughly stirred. The paint so obtaimasl stored. The base or paint paste was pouredant
containers and the metallic soap (drier) was intced in varying amount.

Table 1. Main constituents for making gloss paint.

Components Values (g)
Titanium dioxide (TiQ) 40
Alkyd resin 30
White spirit 10
Kerosine 12
Easigel 1
Leuthin 1
Alkyd resin 50
White spirit 40
Alkyl resin 70
Anti-skin 1
Silico resolution 1
White spirit 5

Source: Flick [44]

2.7 Determination of Paint Quality

The quality analysis of the prepared gloss paird parformed using standard procedures. The paresnete
examined include: Viscosity, density, percent solichon- volatile content, drying time, dust fré&¥{, tact
free (TF), full hardness (FH), dry for recoating®), Colour Matching Test, adherent to surfacesstance

to water and heat [17].

3. Resultsand discussion
3.1 Physicochemical Properties of C. mannii seed oil

The physicochemical characteristics@fmannii are presented in Table 2. The total lipid conteas found

to be 57.26 %. The result for iodine value, sapeaiion value, acid value, free fatty acid, perexidlue,
specific gravity and refractive index were 114.941§0 g, 220.19 mgKOH/g, 7.09 mgKOH/g, 4.512 %,
20.00 meg/kg, 0.9129 and 1.35 respectively. Thaedalue ofC. manni oil indicates that the oil is a semi-
drying oil. The class of oils whose iodine valuebistween 100-150 possesses the property of abgorbin
oxygen on exposure to the atmosphere [26]; theprhedhicken and remain sticky but do not form adhar
dry film. They are used in the production of sodp,[28]. The saponification value compared favolyrab
with that of palm oil (196—-205 mgKOHY/g), olive ¢il85-196 mgKOH/g), soyabean oil (193 mgKOH/g) and
linseed oil (193-195 mgKOH/qg) [29]. The high sapmaition value ofC. mannii suggests that the oils could
be good for soap making and in the manufacturdatber shaving cream [30, 31]. The low peroxideugal

of the oils indicate that they are less liable x@ative rancidity at room temperature [32, 33].
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Table 2. Physicochemical properties Gf mannii seed oil.

TEST VALUE
Specific gravity 0.9129+0.1
Relative viscosity, Nsth 5.89+0.2
Refractive index, 25 °C 1.35+0.1
Moisture content, % 27.30

pH 4.45

Boiling point, °C 220-320
Colour Pale yellow
Saponification value, mgKOH/g 220.19 + 0.4
Acid value, mgKOH/g 7.09+0.2
Free Fatty Acid, % 4512 +0.1
lodine value, gf100g 11494 £ 0.4
Peroxide value, meqg/kg 20.00+£0.3
Lipid content, % 57.26

Values are means * SD of 3 determinations

3.2 Fatty acid composition

The fatty acid profile ofC. mannii seed oil revealed the presence of five fatty agidémitic, stearic, oleic,
linoleic, and linolenic acids (Table 3).

Table 3. Fatty acid composition . mannii seed olil

Fatty acid Percentage composition (%
Palmitic 10.57
Stearic 8.333
Oleic 13.65
Linoleic 62.14
Linolenic 5.293

The fatty acid composition of th@. mannii oil is comparable with values obtained in previsusdies for
other melon species [34-38]. Of the five fatty acitinoleic acid is the most prevalent with theatisle
abundance of 62.14 % which is reported to be andrggent in seed oils. The total saturated ancturagad
fatty acids contents of th& mannii seed oil are 18.9 and 81.9%, respectively.

3.3 Analysis of the metal soaps

The properties of metallic soap of Ni, Cu, and Zm@resented in Table 4. The yield, ash contentaglting
point respectively of Ni soap (42 %, 17.82 %, 1€}, Cu soap (51%, 14.46%, 110 °C), and Zn soap@4p3
17.30 %, 120 °C) are comparable with data repditednetal soaps prepared from palm kernel oil [39].
Among the three studied metallic soaps, Zn soajbigl the highest quality value (yield, 53 %; rivait
point (120 °C), moisture content (0.45 %), pH ra(®&0-6.700) and white powder properties appliedbl
different shades of paint products. The charastiesi of soaps are determined by the amount and
composition of the component fatty acids in therstg oil. According to Poulenaret al. [40], the melting
temperatures of soaps produced from sources diharrubber seed oil are generally higher. Genertiby
melting point of the soaps are between 110-X20nhich makes them suitable for application at ¢hes
temperatures since high melting point pose solybdind handling problems. The total ash conterthen
soap (14.46-17.82 %) indicates that there is litlenon-combustible organic and inorganic mattethia
soap. The moisture content (0.40-0.51 %) showptbsence of a lesser amount of dirt and impuritigke
soap. This is very essential for the specificatibdriers use for these purposes.
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Table 4. Properties of the prepared metallic soaps.

Essienet al.

Tests Nickel soap Copper soap Zinc soap
pH range 6.72-6.87 4.97-6.81 5.30-6.70
Metal content 6.20 14.21 11.20
Colour Green Blue-green White
Texture Powder Powder Powder
Moisture content (%) 0.51 0.40 0.45
Melting point (°C) 114 110 120
Apparent bulk density 0.81 0.77 0.77
Total ash content (% 17.82 14.46 17.30
Yield (% ) 42 51 53
Foaming characteristjcDoes not foam in O Does not foam in O Does not foam in O
Solubility Insoluble in HO and | Insoluble in HO and soluble| Insoluble in HO and
soluble in kerosene in kerosene, acetone and| soluble in kerosene,
and acetone methanol. acetone and methano

3.4 Gloss paint production

The gloss paint formulations were obtained by vagythe quantity of metal soaps incorporated ineogaint
matrix which yielded Sample A, B, C and control gten(Table 5). For optimum result, the metallic m®a
were combined to serve as active and auxiliaryrglri€u soap (active or surface driers) combinedh &it
soap (auxiliary driers) while Ni soap functionedstabilizers [41]. Heaton [42] indicated that thecaunt of
driers (active and auxiliary) be calculated befooenbination to give better results. According tosbomu
and Ochu [43], melon seed oils possess the poténtexhibit noticeable drying properties requiragaint
production since they contain an appreciable amo@itiholeic (C18:2) acids which is needed for &0s
linking during the drying process. Metallic sodyedp in accelerating the rate of cross-linking lué touble
bonds in the unsaturated fatty acids and also aserdlexibility of the paint molecules, increasinigding
power and better adhesion of the paints on substfag].

Table 5. Formulation of gloss paint.

Component Sample A(d) Sample B (@) Sample C (g) m@a
D (9)
Metallic soap (drier)
Nickel 2.5 3.0 5.0 -
Zinc 3.0 3.5 8.5 -
Copper 3.0 4.0 5.8 -
Titanium dioxide 40.0 40.0 40 .0 40.0
Alkyd resin 30.0 30.0 30.0 30.0
White spirit 10 .0 10.0 10.0 10.0
Kerosine 12.0 12.0 12.0 12.0
Easigel 1.0 1.0 1.0 1.0
Leuthin 1.0 1.0 1.0 1.0
CaCQ 8.6 8.5 8.6 8.6
Alkyd resin 50.0 50.0 50.0 50.0
White spirit 40.0 40.0 40.0 40.0
Anti-skimming 1.0 1.0 1.0 1.0
Silico resolution 1.0 1.0 1.0 1.0
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3.5 Determination of paint quality

The drying properties and colour of the paint samlre listed in Table 6. The time required foheafcthe
paint samples to attain full hardness (FH) rangechf6-7.20 hours. The fatty acid portion of the ailet
soap acted as a plasticizer by solvating the palymalecule to reduce crystalinity; increase flekipito
prevent cracking and peeling off of the paint afipplication. All the paints had good adherence@rides
as presented in Table 7. The metallic properthésoap is responsible for the catalytic proceadihg to
the drying of the paints which includes cross-lingkof the fatty acid double bonds. Performancesiachge
properties of the paint are presented in Tabledha\bf the paints treated with the metallic sodyesved any
signs of chalking, mildew formation, settling orirgking during the period under observations (12 ksge
The quality control parameters of the gloss pairab{e 9) were compared with industrial commercially

available gloss paints. The quality of the prepanedtiallic soap paint samples competed favourablly thie
selected commercial paints.

Table 6. Drying properties of the paints and their colours

Drying Time
Colour
Sample] Oilused | °'PANt T SE T FF T DFR, | FAH,
Min. Min. Min. Hrs.
A CMSO White 12.000 16.00 21.0( 7.20
B CMSO White 11.00 14.00 19.00 6.40
C CMSO White 9.00f 11.0d 16.00 6.00
D Control White lday] 1lday 2days None
DF =Dust Free, TF = Tact Free, DFR = Drying fora&ting,
FH = Full hardness, CMSO Gucumeropsis mannii seed oil.
Table 7. Adherence to surfaces of the paint samples.
Sample Wood Metal Wall Glass
A VG EX EX G
B VG EX EX G
C VG EX EX G
D P VP G VP

Ex = excellent, VG = very good, G = good, P = pad?,= very poor

Excellent means film did not show any signs of kiag or peeling after few months. Very good indésaho cracking
or peeling off, but required second coating forbhgoss. Goodndicates film not strongly adhering to surfaces an
could peel off when scratched. Poor and very poplies no adherence.

Table 8. Performance and storage properties of the paints.

Sample| Colour retention Exterior durability Water resistan
A EX EX VH
B EX EX VH
C EX EX VH
D G VP VP

Ex = Excellent, VH = very high, G = Good, P = pogR, = very poor.

Excellent means the film maintained high glosspaeling of the painted surface during the periodenrobservation
(12 weeks). Very high indicates no wash off or loggloss of painted surface. Gowdlicates painted surface assumed
dull colour and showed signs of wash off. Poor @&y poor indicate loss of gloss and loss of adhesi
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Table 9. Comparison of quality parameters of the painth wiose of industrial paints.

Quality parameters Paint samples Industrial paints
> 2 C
N e \e ot e o
A N N
o™ & = S ¢® o | o
Density, g/ml 1.31 1.33 1.38 1.27 0.84 1.12 1.32
Percent solid 66.00 69.00 71.00 72.70 56.1( 49.00 74.56
content, %
Viscosity, Nsni 26.70 27.00 27.50 26.70 24.50 24.20 26.50
Conclusion

Melon seed oils are known to have drying properttesir use in the preparation of the metallic soap
required in the paints could greatly reduce the arh@f foreign inputs necessary for the productidn
paints. In this study, nickel, copper and zinc ietaoaps were prepared by precipitation methode T
metallic soaps produced by precipitation methodqaite effective since good yields of Ni, Cu, andsbaps
were obtained. The metallic soaps, when introductxlthe paint formulation, were found to improvest
guality of the gloss paint by imparting such dddiggoroperties in performance such as resistangeter,
colour retention, heat, good adhesion to surfacéls reduced drying time. The data obtained reprssen
significant new findings and relevant exploitatioh metal soaps fronC. mannii seed oil in industrial
application especially in the paint industry.

References

1. Burkill, H.M. The Useful Plants of West Africa.Val. Royal Botanic gardens, Kew, (1985).

2. Mabalaha, M. B., Mitel, Y.C. Yeboah, S.0.Am. Oil Chem. Soc. 84 (2007) 31.

3. Paris, H.SPlant Genet. Res. News 162 (2001) 41.

4. Jacks, T.J., Henserling, T.P., Yatsu, LHcon. Bot. 26 (1972) 135.

5. Meneghetti, S.M.P., Desouza, R.F., Monterio, A.au&, M.O.J. Ind. Eng. Chem. 33 (1998) 219.

6. Oderinde, R.A., Ajiyi, I. A. AdewuyiEJEAFChe 8 (2009) 201.

7. Barth, T.F.W. Soaps. In: McGraw-Hill Encyclopedif $cience and Technology. McGraw-Hill Inc.

USA, (1982) 488.

8. Ekpa, O.D., Fubara, E.P., Morah, E.NLISci. Food Agric. 64 (1994) 483

9. Steele, I.BJ. Electrochem. Soc. 16 (2001) 81.

10. Owen, E.D., Msayib, K.J1. Polym. Sci. 27 (1989) 399.

11. Bacaloglu, R., Fisch, MPolym. Degrad. Sab. 45 (1994) 325.

12. Salager, J. Surfactants: Types and uses. FIRP/vhttyy.nanoparticles.org., (2002).

13. Binnemans, K., van Deun, R. Thijs, B., Vanwelkergary, |., Geuens, Chem. Mater. 16 (2004) 2021.

14. Egbuchunam, T.O., Okieimen, F.E., Aigbodion, £hem. Tech. J. 1 (2005) 18.

15. Ekpa, O.D., Ibok, U.J. 199Trop. J. Appl. Sci. 1 (1991) 53.

16. Mackey, W.M., Ingle, H.C.J. Soc. Chem. Ind. 35 (1996) 454.

17. Payne, H.F. Organic Coating Technology. vol. 2,Rdi Publishing House, Kampier, (1998) 231.

18. Morley-smith, C.T. Metal drier catalysid. Oil Colour Chem. Assoc. 40 (2001) 1035.

19. Addo, A., Bart-Plange, AARPN J. Agric. Biol. Sci. 4 (2009) 14.

20. Giwa, S., Abdullah, L.C., Adam, N.MEnergies 3 (2010) 607.

21. Folarin, O.M., Enikanoselu, O.NEJEAFChe 9 (2010) 1604.

22. Gorkum, R. and E. Bouwman, 2005. The oxidativerdryof alkyd paint catalyzed by metal complexes.
Coord. Chem. Rev. 249 (2005) 1709.

483



J. Mater. Environ. ci. 3 (3) (2012) 477-484 Essienet al.
ISSN : 2028-2508
CODEN: JMESCN

23. A.O. A. C. Official Methods of Analysis of the Agsation of Official Analytical Chemist24" edition,
Washington DC, USA: Chapman and Hall PublisherD&0

24. Ekpa, O.DWest Afri. J. Biol. Appl. Chem. 41 (1995) 28.

25. Ekpa, O.D., Ebana, R.U.Elobal J. Pure Appl. ci. 2 (1996) 155.

26. Kaly, E.G.J. Biochem. 37 (2008) 911.

27. Kinkela, M.1. Global J. Pure Appl. <ci. 1 (2006) 45.

28. Ulmanns, H.l. Encyclopedia of Industrial Chemist8}. ed., London: Electronic Release Pergamon
Press, (2001).

29. Folkard, G., Sutherland, Moringa oleifera a Multi-Purpose Tree: Intermediate Technology, (1996)
163.

30. Eka, O.U.Nig. J. Nutri. ci. 1(1980) 33.

31. Nzikou, J.M., Mvoula-Tsieri, M., Matos, L., Matoub&., Ngakegni, A.C., Linder, M. Desobry, S.LC.
Appl. Sci. 7 (2007) 1107.

32. Odoemelam, S.ARPak. J. Nutri. 4 (2005) 382.

33. Anyasor, G.N., Ogunwenmo, K.O., Oyelana, O.A., Aj&)., Dangana, JPakistan J. Nutri. 8 (2009)
269.

34. Martin, F.W.Vegetables Herbs (1998)16: 25

35. Oyolu, M.0O.J. Bio. &i. 8 (2002) 814

36. Achu, M.B., Fokou, E., Tehicgang, C., Fotso, M.h@ganguep, F.MAfri. J. Biotech. 4 (2005) 1329.

37. Oluba, O.P., Adeyemi, D.C., Isiosio, I.{ht. J. Cardiovas. Res. 5 (2008) 1.

38. Anhwange, B.A., lkyenge, B.A., Nyiatagher, D.T.,ékg J.T .J. Appl. Sci. Res. 6 (2010) 265

39. Nene, P.NAdv. Nat. Appl. Sci. 2 (2008) 73.

40. Poulenant, G., Sentenenaa, S., Moulounguin&.Eng. Chem. Res. 43 (2004) 23.

41. Bennett, E.E. A Review of Driers and Drying. Newrk‘'oBrooklyn Co., (1996) 71.

42. Heaton, N.U. Outlines of Paint Technology. Cha@egfins Publishers, New York, (2001) 23.

43. Dosunmu, M.l. Ochu, GGlobal J. Pure Appl. ci. 1 (1995) 45.

44. Flick, F.J.Ind. Si. 7 (2001) 12.

(2012)www.jmaterenvironsci.com

484



